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Abstract of JP2000264632 

PROBLEM TO BE SOLVED: To obtain a transparent metal oxide superfine particle having controlled 
&^ t ?r?,^ lyt,C aCt,v,ty ' exce,,ent dispersion stability, ultraviolet light screening ability and modified surface 
SOLUTION: This metal oxide superfine particle having a modified surface is obtained by making a 
surfactant composed of a polyoxyalkylene alkyl ether chain containing an end group with high acidity and 
being capable of controlling HLB adsorbed on metal oxide superfine particle having 10-100 nm average 
particle diameter and a band gap corresponding to 3-5 eV to raise dispersion stability in a liquid phase 
and coating the particle with a thin layer of a polysiloxane using an alkoxysilane containing a plurality of 
alkoxy groups to control photocatalytic activity. *" ' 
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(54) TRANSPARENT METAL OXIDE SUPERFINE PARTICLE HAVING ULTRAVIOLET 
LIGHT SCREENING ABILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a transparent metal oxide superfine particle having 
controlled photocatalytic activity, excellent dispersion stability, ultraviolet light screening 
ability and modified surface. 

SOLUTION: This metal oxide superfine particle having a modified surface is obtained by 
making a surfactant composed of a polyoxyalkylene alkyl ether chain containing an end group 
with high acidity, and being capable of controlling HLB adsorbed on metal oxide superfine 
particle having 10-100 nm average particle diameter and a band gap corresponding to 3-5 eV 
to raise dispersion stability in a liquid phase and coating the particle with a thin layer of a 
polysiloxane using an alkoxysilane containing a plurality of alkoxy groups to control 
photocatalytic activity. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~~ ' 

[Claim 1] The transparency metallic-oxide ultrafine particle which carried out surface 
treatment by making a polysiloxane form in a front face using alkoxysilane after carrying out 
distributed stabilization of the metallic-oxide ultrafine particle with a mean particle diameter 
of KMOOnrn which has ultraviolet-rays electric shielding ability with a nonionic surfactant 
[Claim 2] The transparency metallic-oxide ultrafine particle according to claim 1 whose band 
gap of said metallic oxide is 3-5eV. 

[Claim 3] Said nonionic surfactant is a transparency metallic-oxide ultrafine particle according 
to claim 1 which has an end group with high acidity and consists of a polyoxy alkyl alkyl ether 
chain which can control HLB. 

[Claim 4] The transparency metallic-oxide ultrafine particle according to claim 1 which the 
alkoxy group of said alkoxysilane becomes from plurality. 

--ST- ,- — ■ ...... . . . . . ... ... ■ _ .. .. . „ ^ 

[Translation done.] 
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DETAILED DESCRIPTION ~ " 

[Detailed Description of the Invention] ~ ~~ ' ~ 
[0001] 

(rieJd of the Invention] It is transparent to a light field, photocatalyst activity is controlled, 
and this invention relates to the transparency meUKc-oxide utUefine perticlo which has the 
ultraviolet-rays electric shielding abffity by which distributed stability was controlled and by 
which surface treatment was carried out 
[0002] 

[Description of the Prior Art] Conventionally, generally as an uttraviobt-rayt electric shielding 
agent, the ultraviolet-rays electric shielding agent of an organic system has been used. 
However, this organic system ultraviolet-rays electric shielding agent has the problem that 
itself deteriorates by light and. as for the ultraviolet-rays electric shielding agent the 
conversion in an inorganio system from an organic system is called for in recent years. 
[0003] Then, as an ultraviolet-rays electric shielding agent of an horg ani c system, 1 hear that 
ultra fine particles, such as titanium oxide with which the band gap of a metallic oxide is 
equivalent to 3-SeV. and s rinc oxide, have transparency high in a Eight field, and have high 
electric shielding nature in an ultraviolet-rays field, and they attract attention. However, since 
they have photocatalyst activity, degradation of the oil component contained in a basis or a 
cornpounding agent poses a problem. Moreover, when an ultraviolet-rays electric shielding 
agent is used for sun screen cosmetics etc, promoting oxidation of the sebum on a skin front 
face with this photocatalyst activity, and having effect which is not desirable is also pointed 
out Therefore, controlling the photocatalyst activity on the above-mentioned front face of an 
ultrafine particle is caDed for. Furthermore, coincidence is asked also for improving distributed 
stability in the liquid phase of the above-mentioned uttrafine particle which raises ultraviolet- 
rays electric shielding ability in addition to control of said photocatalyst activity. 
(0004] As an approach of controlling the photocatalyst activity on the above-mentioned front 
face of an uttrafine particle, the approach of reforming the front face of en uttrafine particle is 
proposed. And the approach of carrying out surface treatment of the titanium oxide indicated 
by (0 JP.1-153529A for example as an approach of reforming this front face using an organic 
uranium compound, an anion system surfactant and an organic silicon compound the 
approach of carrying out surface treatment of the zinc oxide indicated by (ii) JP.4-1 61245.A 
using a siloxane system inorganic compound and an acrylic organic compound, eto. ere 
proposed. 
[0005] 

[ProblerrKs) to be Solved by the Invention] However, the former approach can be used only 
for the surface treatment of an amorphous titanium oxide ultrafine perticlo. On the other 
hand, although it is indicated that the latter approach carries out surface treatment of the 
zinc-oxide ultrafine particle, and can prepare a hydrophflic property and hydrophobicity 
(oleophilic), the cure to control of photocatalyst activity is not token. 

[0006] Moreover, when adding a metolHc-oxide ultrafine particle as an ultraviolet-rays electric 
shielding agent for the products (for example, cosmetics, a coating, synthetic ressn, etc.) of 
which transparency is required, the transparency in a light field is also required. 
[0007] Furthermore, distributed stability is required when blending a metallic-oxide uttrafine 
particle with the above-mentioned product As a basis blended, generally it roughly divides 



and there b a case of a hyoVophffic property or hydrophobic (oleoph£c) both, and also when it 
is which, it is called for that distributed stabtfity is good. It is de man ded in order that that 
obtributod stabSty is maintained may heighten an ultraviolet -rays shbkfrg effect even if it 
blends by high concentration especially. 

(0008) This invention takes an example about the above tochracal problems, photocatalyst 
activity b controlled and the purpose offers the transparency metaffic-oxide uttrafine particle 
which has the uftnrvWet-rays electric shielding ability by which distributed stability was 



[0009] 

(Means for Solving the Problem] In order to solve the above technical problems, the 
transparency metoffic-oxido uttrafine particle of thb invention has the foOowmg descriptions. 
[001 0] (1) After carrying out Cbtrfcuted stabilization of the metolEc-oxtde ultrafine particle 
with a mean particle diameter of 10-lOOnm which has ultraviolet-rays electric shbJdng ability 
with a noraonic surfactant it is the transparency metaffic-oxide uttrafine particle which was 
made to form a potysSoxana in a front face using alkoxysilane, and carried out surface 



[001 1] By having considered as the metatic-oxido uttrafine particle which set mean particle 
diameter to 1D-100nm, it wifl have transparency in a fight field. Moreover, photocatalyst 
activity b controfled by rnaking a potyssoxano form in a front face 

[0012] (2) In the transparency metallic-oxide ultrafine particle of the above-mentioned (I) 
publication, the band gap of said meteffic oxide b 3-SoV. 

[0013] By having set the band gap of a metope oxide to 3-5eV. it wffl have transparency in a 
fight field, and will have ultraviolet-rays electric studding ebiEty. 

[0014] (3) In the transparency metafSc-orido uttrafine particle of the above-mentioned (1) 
publication, while said nomonic surfactant has an end group with high acidity, it consists of a 
potyoxy alkyl atkyt ether chain which can control HLB 

[0015] By making the above-mentioned nonionic surfactant stick to a metaffic-oxide uttrafine 
particle, distribution of a metallic-oxide uttrafine particle can be stabilized and it can promote 
making the thin layer of a potysiloxano form in a particle front face subsequently to 
homogeneity. Moreover, distributed stabifization can be carried out at both of the basb of a 
drainage system or an oil system by choosing the surface active agent with which HLB (the 
hydrophiBc property, oleophilic balance of a surface active agent) differs. Furthermore, even if 
it carries out high concentration combination, distributed stability b good for a product 
[0016] (4) The alkoxy group of said alkoxysilane consbts of plurality in the transparency 
metaffic-oxide uttrafine particle of the above-mentioned (1) publication. 
[0017] By using the alkoxysilane which an ARUKIKOKISHI radical becomes from plurality, it 
can be firm on a metstfic-oxide particle front face, end a potysaoxene can be covered to a thin 
layer, and photocatalyst activity can be controlled 
[0018] 

[Embodiment of the Invention] Below, one suitable example of this invention is explained. 
[0019] A mean db meter is 10-IOOnm, and thb invention relates to that to which the alkoxy 
group carried out the thin layer coat of the pofysiloxane to it using the alkoxysilane which 
consbts of plurality after making the surfactant which consbts of a potyoxy alkyl alkyl ether 
chain which can control HUB stick to it while it had an end group with high acidity in the 
metaffic-oxide uftrefine particle by which a bend gap is equivalent to 3-5eV. 
[0020] A band gap b 3-5eV. and, as for the metallic oxide used in thb invention, titanium 
oxide, a zinc oxide, cerium oxide, etc are mentioned as such a thing. An absorption effect and 
a scattering effect are large to two. and the ultra violet-rays shielding effect by inorganic 
system ingredient like a metolfio oxide b divided. In order to enlarge a scattering effect as a 
class of ingredient titanium oxide with a large refractive index and a zinc oxide are desirable. 
Moreover, in order to be transparent in a light field and to enlarge a scattering effect ai 
200nm or less and an ultraviolet radbtion field. 10-IOOnm of mean particle diameter is 
desirable. That is. 10-100rim is desirable. 

[0021] While the nonionic surfactant used for thb invention has an end group with high (three 
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or less pH) acidity, it consists of potyoxy alkyl alkyl ether chains which can control HLB. As an 
end group, a phosphoric acid, a carboxyUc acid, a sulfonic acid, and a sulfuric acid are 
desirable. As a potyoxy alkyl alkyl ether chain, a poryoxyethyteno- alkyl- ether chain and a 
polyoxypropylene alkyl ether chain are desirable. 

[0022] As an approach of making a non-ion system surfactant adsorbing a surfactant is 
added one to 1 0S of tha weight to a solution, and the approach of making it sticking to a 
particle front feco b used for the inside which is fuOy distributing the metallic-oxide uttrafine 
particle in an organic solvent distributing a particle enough at a room temperature. 
[0023] As opposed to the thing of HLB which has the hexane brge. for example cyclohexane 
large, for example, etc. to the small thing of HLB as the above-mentioned organic solvent 
Ethanol. a methanol, etc. are desirable. 

[0024] The alkoxysilane used for thb invention has two or more alkoxy groups, and 
dimethyl dime thoxyaitane, monom ethyl trimethoxystlane. a totramethoxy sibne. 
dtethyldimethoxysilane. monoethyl trim ethoxy sibne, dbthyldiethoxysibno. monoethyl 
triethoxysibne. a tetra-ethoxy sibne. etc. are mentioned as such a thing. Into an organic 
solvent it dissolves 0.01 to 1 0S of the weight and alkoxysiane b used. 
[0025] As an organic solvent used here, a methanol, ethanol. etc. are desirable, for example 
[0026] The reaction with the metaffic-oxide uttrafine particle by which distributed stabilization 
was carried out with alkoxysilane and a nonionic surface active agent b performed when the 
surface water of adsorption and alkoxysibne which acidified by the strong acid end group of a 
surfactant under 20- 80- degree C temperature conditions end in the organic solvent cause 
hydrolysis and a potycondensation. 
[0027] 

[Example] Next an example and the example of a comparison are given and thb invention is 
explained concretely. 

[0028] The example 1 zinc-oxide uttrafine particle (30nm of mean diameters) was added in the 
hexane solution (6 S of the weight) of the tetra-oxyethylene buryi ETERURIN acid (it b 
henceforth caDed Activator A incidentally HLB= 9.9) which is a surface active agent and after 
making it adsorb, stirring at a room temperature for about 1 hour, the zinc oxide uttrafine 
particle which made the surface active agent stick to a front face was obtained after 
filtration / desiccation. The zinc-oxide uttrafine particle by which added this in the ethanol 
solution (1 % of the weight) of a tetra-ethoxy silane. and was made to react at 70 degrees C 
for 1 hour, distrbuted stabilization was carried out with the surfactant after filtration 
desiccation, and the thin layer coat was carried out by the potysiloxane was obtained, 
[0029] About the sample obtained as mentioned above, as it was the following, evaluation of 
ultraviolet-rays electric shielding nature and light transparency, photocatalyst activity, and 
distributed stability was performed A result b respectively shown in drawing J and drawing 2 . 
' Table Land Table 2. 

[0030] [ultraviolet-rays electric shielding nature and a light transparency appraisal method] — 
5mg of obtained samples — n-hexane or 2-propanot 50ml — ultrasonic distribution was 
carried out in inside, the small quantity waa extracted, it poured into the quartz cell of 10mm 
angle, and the uttreviolet-vbfcb absorption spectrum was measured using the 
spectrophotometer (SNmazu UV-3100PC) with the transmission method. 
[0031] a [photocatalyst activity appraisal method] — 1g of obtained samples — cyclohexane 
150ml — the photoreaction was made to perform with constant temperature (room 
temperature), pouring into an internal irradiation moid photochemical-reaction machine what 
was distributed to inside, and performing sufficient stirring, irradiating with a high-pressure 
mercury lamp (100W) The cracking severity of a cyclohexane was searched for and carrying 
out the quantum of the amount of generation 5 hours after the cyctohexanone independently 
generated in that case by NMR (JEOL JNM400A) estimated photocatalyst activity. 
(0032] [DispersAxfity appraisal method] When HLB uses a smsB (hydrophobicity) surfactant 
for Ig of obtained samples and HLB uses a large (hydro philic property) surfactant for 50ml of 
Squid paraffins, after performing ultrasonic distribution in addition to dbthytene-glycol 50ml. it 
put abbreviation half a day and dispersfcifcty was evaluated from sedimentation volume (it is 



defined as =(height of precipitophore)/(the whole height)), namely, the thing which has bad 
dispersibilfty — particles — sticking — bulk — since it becomes high and acts like a largo 
drop child seemingly — quick — sinking — bulk — since most particles are distributing in 
liquid what has good dispem&ilrty to sedimentation volume becoming brge in order to make 
high precipitate, though sedimentation is slow and sediments, in order to sediment with a 
particle, since a particle is densely got blocked, sedimentation volume becomes smalL 
[0033] Example 2 example 2 was based on the above-mentioned manufacture approach 
except having replaced the nonionic surface active agent with titanium oxide, and having 
repbeed the tetra-oxyethybne dodecybther phosphoric acid (HLB=9.0) with the dec* 
oxyethylene tridecyl ETERURIN acid (HLB=13.3) (it being henceforth called Activator B) for 
the zinc oxide of an example 1. 

[0034] It flowed back at 70 degrees C for 1 hour, having added the example of comparison 1 
zinc-oxide ultrafine particle to the ethanol solution (1 % of the weight) of a tetra-ethoxy 
sibne. end stirring it and the sample which carried out surface treatment by the potysiloxane 
was obtained after filtration desiccation. 

[0035] The example 2 of example of comparison 2 comparison was based on the above- 
mentioned manufacture approach except having replaced the zinc oxide of the example 1 of a 
comparison with titanium oxide. 
[0036] 
[Tabb I] 
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[0037] [Evaluation of a result] 

t. Although fight transparency feP slightly from the result of ultra violet-rays electric shielding 
nature end fight transparency drawing.! when polysibxsne processing of the zinc-oxide 
ultrafine particle was carried out the ultra violet -ray a shielding effect improved a fittb. If 
surfactant processing is carried out in addition to it thb inclination has become strong 
further. Also in the titanium oxide uttrafra particle, the same inclination has been checked 
from the result of drawing 2 . 

[0038] 2. The result of the photocatalyst activity table 1 shows that photocatalyst activity b 
controlled because a zinc oxide and a titanium oxide ultrafine particle carry out potysiloxane 
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processing. 

[0039] 3. Although the duparubtlity in the inside of n-hexane which is a nonpobjr solvent does 
not change from the msxA of the distrfcuted stabSty table 2 oven if it carries put 
polysaoxerte processing of the case of a zinc oxide, when it processes with the oral 
surfactant (crieophifie) A of HLB in addition to it. sedimentation volume comes to be smaBer 
than an unsettled zinc oxide 1/4. and it turns out that dispersfeSty b irnprovint 4 times. 
Moreover, it has checked also about possibility that one 5 times the amount of this and 
sedimentation volume equivalent to a ** unsettled zinc oxide are shown, and a zinc oxide can 
be blended with high concentration- When the dispersfciUty over the 2-propenol which is a 
polar solvent (hydrophffic solvent) when polysaoxano processing of the case of titanium oxide 
is carried out improves and it processes with the largo surface active agent B of HLB (type 
with a powerful hydropNSc property) in addition to it sedimentation volume comes to bo 
smaller than unsettled titanium oxide 1/4. and it turns out that dispcrsfciSty is improvwxg 4 

(0040) Even if it has ultraviolet-rays electric shiekfinj capacity transparent [ the 
transparency me ta!Sc -oxide particle of this invention ]. and high, and the photocatalyst 
activity by fight was controlled and it blended said uttrafino particle with high concentration 
from the above-me n tioned result it became dear that it is transparent and distributed 
stabSty is good. 
[0041} 

[Effect of the invention] As mentioned above, according to the transparency metaEc-oxide 
ultrafine particle concerning this invention, it has high transparency and electric shielding 
nature high in en ultraviolet radiation field in a light field, end degradation of the organic 
system hgrodtent by light is not caused to coincidence, but without being based on the 
classes (a drainage system or oil system) of Squid phase, distributed EtabiHty offers a good 
metallic-oxide ultrafine partido, and can do it Furthermore, since distributed stability can 
Wend the transparency metallic-oxide ultrafine particle concerning this invention with high 
concentration regardless of the class of liquid phase in the good condition whse it gives 
ultraviolet-rays electric shielding ability, it becomes possfcle [ giving high ultraviolet-rays 
electric shielding ability to the products (for example, cosmetics, a coating, synthetic resin, 
etc.) of which transparency is required ). Since dispers&lity of high concentration is good 
when especially blended with cosmetics, a feeling of use is good. Moreover, since degradation 
of the organic system ingredient of the basis by fight and a compounding agent does not take 
place, either, it is satisfactory also in respect of endurance. 

[Translation done.] ~~~ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a graph showing the permeability of the various metallic-oxide ultrafine 
particles to each wavelength in n-hexane dispersion liquid. 

[Dr^wjng.2] It is a graph showing the permeability of the various metallic-oxide ultrafine 
particles to each wavelength in 2-propanol dispersion liquid. 



[Translation done.] 
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